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Abstract

Plantar fasciitis is the most common cause of chronic heel pain in adults, affecting both young active patients and older
sedentary individuals. It results from repetitive stress to the plantar fascia at its origin on the medial tubercle of the calcaneus
and is often associated with gastrocnemius tightness. The diagnosis can be made clinically with a focused history and physical
examination; imaging is reserved for atypical presentations and those that do not respond to initial treatment. The most
common presenting symptom is aching plantar heel pain, which is worst with first step in the morning or after periods of
rest. Diagnosis is confirmed with point tenderness at the origin of the plantar fascia on the medial tubercle of the calcaneus.
Initial treatment consists of activity modification, anti-inflammatory medication, gastrocnemius and plantar fascia stretching,
and an in-shoe orthosis that lifts and cushions the heel. These nonoperative treatments lead to complete resolution of pain in
90% of patients but can take 3-6 months. Patients who remain symptomatic despite a 6-month trial of nonoperative therapy
may be considered for minimally invasive treatment or surgery. Platelet-rich plasma injections and therapeutic ultrasound
are among a number of minimally invasive treatments that stimulate the body’s healing response. Corticosteroid injections
temporarily relieve pain, but may increase the risk of plantar fascia rupture and fat pad atrophy. Botulinum toxin injections
relax the calf muscles, which decreases the stress in the plantar fascia. Operative treatments include gastrocnemius
recession and medial head of gastrocnemius release, which decrease the stress on the plantar fascia and partial planter
fasciotomy, which stimulates a healing response.

Level of Evidence: Level V, expert opinion.
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Introduction calcaneus to the bases of the proximal phalanges. Histologi-
cally, the plantar fascia bears resemblance to both tendon and
ligament with a relatively inelastic extracellular matrix com-
posed of collagen fibers in a wavy or crimpled pattern, pro-
duced by elongated fibrocytes embedded in longitudinal rows.
Progressive degenerative change in this matrix structure leads
to PF.* The plantar fascia originates at the medial tubercle of
the calcaneus and inserts at 3 locations in the forefoot, creat-
ing 3 distinct bands: medial, central, and lateral (Figure 1).
The medial band overlies and inserts onto the muscles of the
hallux, and the lateral band inserts on the base the fifth

Chronic plantar fasciitis (CPF) is the most common cause of
chronic heel pain in adults, affecting both young active
patients and older more sedentary individuals.*® It results
from chronic overload of the plantar fascia. It can be due to
overuse, as seen in runners and military personnel, or due to
excessive loading, as seen in obese (body mass index >30)
sedentary individuals and those who stand for prolonged peri-
ods of time."**? Plantar fasciitis (PF) occurs more frequently
in individuals with structural foot deformities, including pes
planus, pes cavus, and leg length discrepancies, each of which
are associated with tightness of the intrinsic foot muscles or
heel cord.**** PF more often affects only one foot, although
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Figure |. Anatomy of the plantar aspect of the foot demonstrating
the bands of the plantar fascia.
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Figure 2. (A) The plantar fascia and the longitudinal arch of the

foot form a truss. (B) Dorsiflexion of the toes during the late stance
phase of gait tensions the plantar fascia around the metatarsal heads
leading to an increase in the height and stability of the longitudinal
arch of the foot, this effect is known as the “Windlass” mechanism.

Plantar fascla

metatarsal.>> These 2 bands are infrequently involved in PF.
The central band (aka the plantar aponeurosis) is the thickest,
strongest, and most often involved in PF. It divides into five
bundles at the midtarsal level, with each band attaching to the
plantar plate of one of the proximal phalanges, which in com-
bination with the osseous structures of the arch effectively
creates a truss. The plantar fascia is responsible for raising
and stabilizing the arch during gait via the windlass mechan-
ism. Dorsiflexion of the toes that occurs during terminal
stance leads to tightening of the central band of the plantar
fascia, which in turn pulls the metatarsal heads closer to the
calcaneus, increasing the height of the arch (Figure 2).%
There are a number of foot deformities that predispose
individuals to develop PF through induction of pathologic

biomechanical stresses. For example, a tight Achilles tendon
restricts ankle dorsiflexion during the late stance phase of
gait, thus blocking forward progression of the center of
mass. Patients may compensate for the lack of ankle dorsi-
flexion by increasing motion through the subtalar axis,
which is oriented obliquely relative to the long axis of the
foot, resulting in increased dorsiflexion, but also valgus of
the hindfoot and abduction of the forefoot. This overproto-
nation leads to increased stress in, and eventually attenuation
of, the plantar fascia and the other musculotendinous struc-
tures supporting the arch leading to the development of PF
and pes planovalgus (flatfoot). In contrast, the high-arched
foot of pes cavus has restricted mobility through the trans-
verse tarsal joints, leading to an inability to dissipate shock
from ground strike, thus increasing the load in the plantar
fascia, and leading to plantar fascia overload.’

Pathophysiology

Classically, PF was thought to occur from a mechanical
injury in which excessive tensile strain within the plantar
fascia produces microscopic tears leading to chronic inflam-
mation.** However, current understanding is that PF occurs
through a degenerative rather than an inflammatory process,
that is, a “fasciosis,” rather than a fasciitis, where tensile
strain is the key feature in the pathogenesis.*’ Specifically,
the increased fascial load is sensed by the gap junctions
between fibrocytes (mechanotransduction), which then med-
iate changes in the extracellular matrix, resulting in myxoid
degeneration and fragmentation of the plantar fascia and
perifascial structures.

Evaluation
History

The evaluation of a patient with heel pain should begin with
a focused history to elicit the timing, onset, character, loca-
tion, and intensity of the pain. Typically, patients report a
dull aching or throbbing pain, which is localized to the area
around the origin of the plantar fascia on the calcaneus. This
pain is usually worst with the first step in the morning and
when getting up from sitting. It often gets better with activ-
ity, but then worsens as the activity becomes prolonged.
When a patient does not report these classic findings, the
physician should be open and attune to the possibility of, and
should search for, other causes of heel pain (Table 1). Heel
pain that is described as burning or an electric shock is often
neurologic in origin—either from peripheral neuropathy or a
compression neuropathy. The compression can occur at a
number of locations along the peripheral nerves supplying
sensation to the heel. Clues as to the site of compression can
be found in the history and elicited on physical examination.
Compression at the L5/S1 neural foramen is relatively com-
mon and may be caused by either degenerative disk disease
or facet hypertrophy leading to neural foraminal stenosis.
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Table I. The Differential Diagnosis of Plantar Heel Pain.2%3’

Etiology Disorder

Neurologic Peripheral neuropathy (idiopathic, diabetic,
nutritional)

L5/S| neural foraminal impingement or lumbar
spinal stenosis

Tarsal tunnel syndrome

Baxter neuroma (neuritis)

Traumatic Plantar fascia tear / rupture

Calcaneal stress fracture

Rheumatoid arthritis

Reactive arthritis

Psoriatic Arthritis

Seronegative spondyloarthropathy

Rheumatologic

Degenerative  Fat pad atrophy

Plantar fasciitis (fasciopathy)

Compression at the level of the nerve root is often associated
with back pain, radicular leg pain, or sensory loss in the foot
or leg. Compression can also occur within the tarsal tunnel
due to the mass effect from varicose veins, tenosynovitis,
exostosis, or a soft tissue tumor. Tarsal tunnel syndrome
typically presents with burning or shocking pain along the
plantar aspect of the foot and is often associated with numb-
ness along the plantar surface. Baxter neuroma (aka Baxter
neuritis or Baxter neuropathy) is an uncommon compressive
neuropathy of the first branch of the lateral plantar nerve
characterized by burning across the heel pad. Baxter nerve
is a mixed nerve supplying both motor innervation to abductor
digiti minimi, flexor digitorum brevis, quadratus plantae and
sensory innervation to the calcaneal periosteum, long plantar
ligament, and skin on the lateral aspect of the sole of the
foot.>® The compression occurs at the plantar medial heel as
the nerve crosses under the abductor hallucis muscle belly.
The presence of a suspected compressive neuropathy may be
confirmed by imaging and/or electromyography, but should
be initially evaluated with a focused physical examination. In
the case of Baxter neuritis, the diagnosis is confirmed by
magnetic resonance imaging (MRI) demonstrating atrophy
of the abductor digiti quinti minimi muscle belly.
Traumatic causes of plantar heel pain include plantar
fascia tear or rupture and calcaneus stress fracture. The pain
of a plantar fascia tear is often located within the midportion
of the plantar fascia as opposed to at the insertion onto the
calcaneus. The presence of a calcaneus stress fracture should
be suspected in a patient who has a history of osteopenia,
other stress fractures, or fragility fractures. Patients with
stress fractures typically report aching pain throughout the
posterior tuberosity of the calcaneus that is related to activ-
ity, but not to the first step in the morning. Patients with fat
pad atrophy also tend to have aching that is activity related.
Finally, the presence of bilateral heel pain, heel pain con-
current with multiple painful or stiff joints, or a stiff spine
suggest a rheumatologic etiology.'® The seronegative

spondyloarthropathies occur most commonly in young men
as opposed to CPF, which is most common in middle age
and more often in women than men.

Physical Examination

The physical examination of patients with heel pain should
focus on determining the precise location of the pain, evalu-
ating for tightness of the heel cord, and ruling out other poten-
tial causes of heel pain. The physical examination begins with
an evaluation of standing alignment and gait. Particular atten-
tion should be paid to the alignment of the hindfoot and the
midfoot as individuals with pes planus or pes cavus are pre-
disposed to the development of PF. The plantar fascia and its
origin at the calcaneus should be palpated, to elicit tenderness.
Tenderness at the origin of the PF is the hallmark of CPF
while tenderness along the length of the central band of the
PF is more commonly seen in distal PF (an acute injury that
normally resolves with stretching and arch supports). The
dorsiflexion range of motion of the ankle should be assessed
both with the knee flexed and extended (Figure 3). Less than
10 degrees of dorsiflexion with the knee extended or more
than a 10-degree difference between dorsiflexion with the
knee flexed and extended are signs of gastrocnemius equinus
(ie, a positive Silverskiold test). Special tests should include a
Tinel test along the distal portion of the tibial nerve to rule out
tarsal tunnel syndrome and a calcaneus squeeze test (Figure 4)
to rule out calcaneal stress fracture.

Imaging and Laboratory Evaluation

Weight-bearing radiographs of the foot are often obtained at
presentation to evaluate foot alignment, exclude bony
lesions, and determine the presence of a plantar heel spur
(Figure 5). The heel spur is a sign of calcification at the
origin of the flexor digitorum brevis muscle, which develops
in response to chronic tightness of the heel cord. It is seen in
a number of disorders but is of no functional significance, as
neither the shape of the spur nor its size correlates with
symptoms of PF.? It has been suggested that radiographs are
not needed in the initial evaluation of heel pain as the vast
majority are either normal or show only a heel spur.®®

Soft tissue imaging is not routinely required in the diag-
nosis of CPF but is instead performed in patients with heel
pain refractory to several months of conservative therapy.
The goals of soft tissue imaging are to confirm the diagnosis
of PF and to exclude other causes of heel pain such as
inflammatory arthropathy (spondyloarthropathy), Baxter
neuritis, and calcaneus stress fracture.

Ultrasound provides a rapid and cost effective means to
confirm the diagnosis of CPF.*! A plantar fascia thickness
>4.5 mm and the presence of hypoechoic areas are specific
for PF (Figure 6). Whereas, the presence of subcalcaneal
bone spurs (24%), peritendinous edema (5%), subcalcaneal
bone erosion (4%), intratendinous calcification (3%), and
retrocalcaneal bursitis are associated with PF but are not
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Figure 3. The Silverskiold test is used to assess for gastrocnemius
equinus. The maximum passive ankle dorsiflexion is compared with
the knee (A) extended to (B) flexed. The difference between
dorsiflexion in these 2 positions is the contribution of the gastro-
cnemius to the equinus contracture because the gastrocnemius
crosses both the ankle and the knee joints whereas the other
plantarflexors of the ankle do not. Dorsiflexion of less than 10
degrees with the knee extended or a difference of greater than 10
degrees confirms the presence of gastrocnemius equinus
contracture.

Figure 4. In the calcaneus squeeze test, the examiner’s fingers
are interlaced, the thenar or hypothenar eminences are then
squeezed together compressing the posterior tuberosity of the
calcaneus. The test is positive if this elicits the patient’s pain and
is more painful than pressing plantarly at the insertion of the
plantar fascia.

Figure 5. Weightbearing lateral radiograph of the foot demon-
strating a large plantar calcaneal spur consistent with chronic heel
cord tightness.

‘

1

Calcaneus

Figure 6. Long axis ultrasound imaging of the plantar fascia
demonstrates thickening (arrows) of the proximal medial/central
band, the right plantar fascia measuring up to 6 mm. There is a small
region of hypoechogenicity (asterisk) within the medial aspect of
the central band consistent with a moderate-grade partial-
thickness tear.

specific.?**! Diagnostic ultrasonography can also be used to
evaluate treatment response. The extent of reduction of fas-
cia thickness is an objective measure of treatment efficacy,
as thicker plantar fascia correlates with increased symptoms
and patient-reported pain scores on VAS.?°

MRI can be also be used to confirm the presence of PF
with characteristic findings of increased signal intensity and
proximal plantar fascia thickening (Figure 7) on T2-
weighted and short tau inversion recovery images.'® How-
ever, MRI is most useful in excluding the presence of other
causes of heel pain such as calcaneus stress fracture, Baxter
neuritis, tarsal tunnel syndrome, and insertional Achilles
tendinopathy. Baxter neuritis is suspected when atrophy of
the abductor digiti quinti minimi muscle belly is seen on T1-
weighted images (Figure 8). Calcaneus stress fracture is
diagnosed in the presence of a linear low T1 and high T2
signal in the posterior tuberosity of the calcaneus (Figure 9).

Electromyography (EMQ) can be used to evaluate sus-
pected neurologic causes of heel pain in patients presenting
with sensory disturbances or proximal or distal radiation.
Chronic neurologic heel pain secondary to local nerve
entrapment commonly occurs with the first branch of the
lateral plantar nerve and medial calcaneal nerve branches.
In these cases, EMG helps to localize the site of entrapment,
but is user dependent and not always sensitive for compres-
sion within in the foot.>?
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Figure 7. (A) Sagittal T|-weighted MRI showing intermediate signal intensity in the region of the origin of the central band of the plantar
fascia (arrows). (B) Sagittal STIR MRI showing heterogeneous increased signal intensity involving the proximal central limb of the plantar
fascia adjacent to the vitamin E marker (arrows) consistent with plantar fasciitis. A full-thickness partial-width tear of the proximal central
band of the plantar fascia is seen (arrowhead) as well as associated perifascial subcutaneous and deep soft tissue edema and a small focus of
mild focal bone marrow edema in the adjacent calcaneal tuberosity (open arrowhead). MRI, magnetic resonance imaging; STIR, short tau

inversion recovery.

Figure 8. (A) Sagittal, (B) coronal, and (C) axial T|-weighted MRI showing severe atrophy of the abductor digiti minimi muscle (arrows)
consistent with Baxter neuropathy with entrapment of the inferior calcaneal nerve. MRI, magnetic resonance imaging.

Laboratory evaluation may be used to exclude the inflam-
matory arthropathies in patients presenting with systemic
symptoms, bilateral involvement, multiple joint involve-
ment (especially small joints), and/or morning stiffness
greater than 30 minutes. The workup should include a
complete blood count with differential, renal and hepatic
function tests, serum testing for rheumatoid factor, anti-
citrullinated peptide antibodies, C-reactive protein, and
erythrocyte sedimentation rate.

Nonoperative Treatment

Noninvasive Treatments

PF is usually a self-limiting condition, with more than 90%
of patients achieving symptomatic relief with 3-6 months

of conservative treatment.®’ Initial treatment should
consist of nonsteroidal anti-inflammatories (NSAIDs),
stretching of the gastrocnemius and the plantar fascia, and
the use of an orthosis (heel pads, heel cups, arch supports, or
night splints). Successful treatment is defined as a decrease
in pain and improvement in function.

Nonsteroidal anti-inflammatory medications. NSAIDs, either
taken orally or applied locally, reduce pain by inhibiting the
cyclooxygenase pathway, which suppresses activation of
downstream inflammatory mediators. They may produce
short-term pain relief and decrease disability when used in
combination with other modalities in a conservative regimen
such as rest, activity modification, and stretching.'?
However, there is little evidence supporting their efficacy
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Figure 9. (A) Sagittal TI-weighted MRI of the ankle demonstrating an oblique curvilinear hypointense marrow signal in the posterior
tuberosity of the calcaneus (arrows) consistent with a stress fracture (B) Sagittal STIR MRI showing high signal calcaneal fracture line
(arrows) with minimal surrounding bone marrow edema, consistent with a healing/healed stress/insufficiency fracture. MRI, magnetic

resonance imaging; STIR, short tau inversion recovery.

Figure 10. In-shoe orthoses used in the treatment of plantar fasciitis: (A) gel heel cups, (B) over-the-counter arch supports. Image used

with permission of Superfeet Worldwide, Inc.

when used in isolation or for the purpose of reducing
inflammation.

Orthotics, heel wedges, and heel cups. Computational modeling
and cadaveric biomechanical studies of the PF have shown
that it experiences maximal tension during the late-stance
phase of gait, with the peak stress located near the medial
calcaneal tubercle. Moreover, the stress within the PF is
proportional to the Achilles tendon force, which is propor-
tional to the magnitude of heel rise during gait.?” Orthotics
decrease heel rise and Achilles tendon force during gait,
leading to pain reduction. Both prefabricated and custom-
fitted orthotics have been shown to reduce pain and
improve function in the short term with few risks or side
effects. Prefabricated foot orthotics such as gel heel cups,
longitudinal arch supports, and full-length shoe insoles
(Figure 10) have been shown to be more effective than
custom shoe inserts.*°

Immobilization: Night splints and CAM walker boots. The night
splint is an orthosis that prevents plantar fascia contracture
by maintaining a neutral position of the ankle during sleep
(Figure 11). Night splinting is most effective in patients
whose chief complaint is morning pain. Their use is often
limited by poor compliance stemming from discomfort lead-
ing to sleep disturbance. Moreover, there is conflicting data
concerning their efficacy. Although some studies have
reported no difference in heel pain and flexibility among
splinted patients and controls, others have concluded that
splinting offers significant short-term reduction of heel
pain*! in patients undergoing treatment for PF for the first
time but has no significant effect on preventing recur-
rence.*” A Cochrane review concluded that night splints
used in conjugation with custom foot orthotics produced
significant pain relief.!" Controlled ankle motion (CAM)
walking boots or walking casts are another alternative to
surgery in patients with chronic recalcitrant plantar heel
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Figure I 1. Night splint. Image used with permission of Breg, Inc.

Figure 12. In the gastrocnemius stretch, the hands are placed
against the wall, the leg being stretched is slid posteriorly with the
knee bent as far as it will go and then the knee is straightened.

pain, with symptoms present for at least 1 year. Their pro-
posed mechanism of action involves partial unloading of
the heel and constant stretching of the fascia that occurs
within the boot. Improvement is reported in more than 40%
of patients.*!

Physical therapy: Therapeutic exercise and therapeutic modalities.
A physical therapist can assist with the treatment of PF in a
number of ways including reducing pain, guiding stretching
exercises, supervising strengthening exercises, and provid-
ing an additional point of contact for the patient during the

Figure 13. In the plantar fascia stretch, the foot to be stretched is
placed on top of the contralateral knee, the ankle is maximally
dorsiflexed, and then the toes are pulled up, tensioning the plantar
fascia. The plantar fascia is then gently massaged along its length.

long recovery process. In addition to stretching, the therapist
can use manual therapy, consisting of joint and soft tissue
mobilization, to improve lower extremity flexibility, to
decrease pain, and improve function.*® The physical thera-
pist can also use therapeutic modalities to reduce pain and
inflammation and speed healing, although there is little evi-
dence to support their use.*? Specifically, the use of phono-
phoresis with ketoprofen gel and the use of low-level laser
are weakly supported in the literature, while the efficacy of
iontophoresis with dexamethasone gel has conflicting
evidence.*

Stretching of the gastrocnemius muscle is a mainstay of
treatment of PF. This stretching can be either self-directed or
guided by a physical therapist. Moreover, the stretching can
be performed either seated or standing, but it must be done
with the knee extended to isolate the gastrocnemius (Fig-
ure 12). Stretching of the PF (Figure 13) also plays a crucial
role and has been shown, by itself, to be effective in treating
CPF."* Regardless of the specific type of stretching, adher-
ence to a daily regimen is the key to success.’

Minimally Invasive Treatments

Patients with heel pain for 6 months or more that is recalci-
trant to the nonoperative treatments may undergo minimally
invasive procedures that relieve pain (corticosteroid
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injection), decrease heel cord tightness (botulinum toxin
injection), or stimulate the body’s healing response (platelet
rich plasma [PRP] injection, dry needling, extracorporeal
shock wave therapy (ESWT), intense therapeutic
ultrasound).**

Corticosteroid injection. Corticosteroid injections (CSIs) are
often used to treat the pain associated with PF; however,
their use is controversial. A number of studies have demon-
strated short-term pain relief with CSI; some have shown
longer-lasting pain relief than ESWT whereas others have
found mixed results in comparison to PRP injection.'***3¢
The rationale underlying the use of CSI in the treatment of
PF has come into question because of the improved under-
standing of PF as a degenerative rather than an inflamma-
tory process. The therapeutic benefit of corticosteroids is
dependent on their anti-inflammatory properties, which
provide significant pain reduction; however, they also act
to inhibit fibroblast proliferation and ground substance pro-
tein expression. These effects can produce atrophy of the
plantar fascia and plantar fat pad and can lead to complete
plantar fascia rupture, both of which are difficult to treat. A
number of studies have demonstrated the association
between steroid injections and plantar fascia rupture.'>*’
In summary, steroid injections may provide temporary
symptomatic relief but are associated with an increased risk
of developing persistent pain, local tissue atrophy, or plan-
tar fascia rupture. Thus, if they are used it should be with
caution and patients should be advised of the risks and
benefits prior to injection.

Botulinum toxin. Botulinum toxin A (BTX), the active com-
ponent of Botox injections, inhibits acetylcholine release at
the neuromuscular junction and induces skeletal muscle
paralysis. Injections of BTX into the plantar fascia and
gastrocnemius-soleus muscles reduce tension in the plantar
fascia and may have an analgesic effect and produce muscle
relaxation without the risk of perifascial atrophy or rupture
that occurs with heel cord-lengthening procedures. BTX
into the gastrocnemius combined with plantar fascia stretch-
ing exercises has been shown to produce greater pain relief
and functional improvement compared with CSL.? It is
unclear whether BTX alone is better than placebo as one
study found improvements in gait and decrease in plantar
fascia thickness, but another found no differences.>'® BTX
injection might benefit patients with CPF associated with
gastrocnemius contracture, but more evidence is needed.

Platelet-rich plasma. PRP has grown in popularity for treating
a number of orthopedic conditions, including CPF. PRP is
extracted from autologous whole blood and contains a high
concentration of endogenous growth factors. These growth
factors are thought to activate intrinsic cellular mechanisms
that restore the plantar fascia. There is minimal literature
regarding its effectiveness in CPF. One study found no ben-
efit to PRP compared to CSI, whereas another found

longstanding improvements in pain. A meta-analysis found
no differences between CSI and PRP in pain relief at most
time points, but a potential longer benefit with PRP.***¢
PRP appears to be a safe treatment option, but its unproven
benefit may not justify its cost.

Shock-wave therapy and intense therapeutic ultrasound. ESWT
delivers low-frequency high-energy acoustic waves to the
plantar fascia, which induces microtrauma that activates
interstitial and extracellular responses leading to tissue
regeneration, angiogenesis, increased blood flow, and nutri-
ent delivery. Systematic reviews have concluded satisfactory
short-term pain relief and functional outcomes, including
decreased morning and activity pain, and pain associated
with walking, although long-term efficacy remains unknown
because of lack of long-term data.’ Significant improve-
ments in patient-reported outcome measures have been
observed in patients receiving ESWT compared with those
who received corticosteroid injections.

In contrast, intense therapeutic ultrasound uses high-
frequency high-energy ultrasound to create small thermal
injury zones inside soft tissue without damage to surround-
ing structures. Intense therapeutic ultrasound has been
shown to initiate a tissue repair cascade and promote col-
lagen generation.* It is approved by the FDA for nonopera-
tive brow lifts and has been demonstrated to produce a
greater and more rapid reduction in heel pain and perifascial
lesion size when compared to sham control.*’

Operative Treatment

Operative treatment is indicated when pain and functional
limitations persist despite an adequate nonoperative trial
lasting at least 6 months. In practice, nonoperative therapy
is often attempted for even longer as evidenced by a survey
of foot and ankle fellowship-trained orthopedic surgeons,
which found that only 55% would proceed with operative
intervention after 10 months of recalcitrant heel pain.'* This
same study found that there was no consensus on preferred
operative technique as there are a variety of procedures that
have been used in the operative treatment of CPF and none
has demonstrated superior results. Moreover, each carries
some risk of persistent or worsening pain due to alterations
in foot structure.

Partial Plantar Fasciotomy

Partial plantar fasciotomy is the traditional procedure used in
the treatment of CPF. It involves partial transection of the PF
to stimulate a healing response. This procedure can be per-
formed either through an open or endoscopic approach. It
can be combined with Baxter nerve decompression for med-
ial heel pain where compression of Baxter nerve is sus-
pected. Despite the popularity of plantar fascia release,
there is only weak evidence to support its use. Retrospective
evaluations of partial plantar fasciotomy have reported rates
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of success, ranging from 57% to 96%."%43464% A1l of these
studies have had substantial limitations and variability lim-
iting any definitive conclusions on the benefit of operative
release. Many of these studies report worsening and/or per-
sistent heel pain in an unacceptably high percentage of
patients. 4%

Minimally invasive partial plantar fasciotomy can be per-
formed using either ultrasound-guided percutaneous or
endoscopic techniques. Both require extensive specialized
training to prevent injury to neurovascular structures or
over-resection of the plantar fascia. A number of retrospec-
tive reviews have demonstrated success with these tech-
niques ranging from 40% to 100%, but none have
demonstrated clear superiority over the open technique and
they both have rates of persistent heel pain similar to open
surgery.>6:25:3843

It is often difficult to distinguish between PF and nerve
compression. The history, physical examination, and ima-
ging provide essential clues, but cannot always differentiate
between them. Thus, many surgeons choose to simultane-
ously perform both a plantar fasciotomy and local nerve
decompression. Simultaneous nerve decompression and par-
tial fasciotomy has not shown any obvious difference in
outcomes compared to release alone, with varied postopera-
tive satisfaction rates from 48.8% to 87%.'%!%!133744 The
addition of simultaneous calcaneal drilling has been shown
in a single randomized study to have a potential benefit
compared with nerve release alone for recalcitrant heel
pain.'%12374446 Thege varied results demonstrate the impor-
tance of making the most accurate possible diagnosis and not
simply performing a routine “all encompassing” surgery for
patients with recalcitrant heel pain.

Gastrocnemius Lengthening

The strong association between gastrocnemius contracture
and chronic heel pain has led many surgeons to believe that
operative release of the gastrocnemius could result in
improved heel pain. Moreover, the mixed results and poten-
tial risks (including persistent heel pain and loss of height in
the longitudinal arch) of plantar fasciotomy make a proximal
release of the gastrocnemius an attractive alternative.
Gastrocnemius-lengthening procedures (gastrocnemius
recession) carry minimal operative complication rates and
some studies have shown promising results compared to
plantar fascial release procedures.'!”-?%33:35 Proximal
release of the medial head of the gastrocnemius is an alter-
native technique for lengthening the gastrocnemius. It has
been shown to be as effective as gastrocnemius recession
and with fewer complications.

Summary

PF is a common condition that is self-limiting in the majority
of patients. Evaluation consists of a focused history and
physical examination. Initial treatment with anti-

inflammatories, activity modification, plantar fascia stretch-
ing, gastrocnemius stretching, and the use of a heel lift, gel
heel cushion, arch support, or night splint is effective in
more than 90% of patients. Diagnostic imaging with
weight-bearing radiographs is usually performed and MRI
or ultrasound is performed for atypical presentations and in
cases refractory to initial treatment. When symptoms persist
despite 6 months of conservative treatment, either minimally
invasive treatments or surgery may be considered. The mini-
mally invasive treatments, including corticosteroid injec-
tion, botulinum toxin, PRP injection, and therapeutic
ultrasound, are aimed at relieving pain (steroid injection)
or stimulating the body’s healing response. Operative treat-
ments include partial plantar fasciotomy and gastrocnemius
lengthening performed through a variety of approaches.
There is a lack of consensus supporting one operative tech-
nique over another.
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